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DETAILED ACTION 



1. 



Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121 : 
I. Claims 1 -9 and 1 9-23, drawn to a circuit board, classified in class 1 74, 
subclass 255. 

Claims 10-18, drawn to a process for making a circuit board, classified in 
class 29, subclass 830. 



reasons: 



The inventions are distinct, each from the other because of the following 
2. Inventions II and I are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product as claimed can be made by another 
and materially different process such as the providing and removing the rigid supports 
from outer faces are not required in the products. Further, forming the first and the 
second release layers are not needed in the product and also the etching step in not 
required in the product and if required can be carried out by other process than the 
chemical etching. 

3. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, and the 
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search required for Group II is not required for Group I, restriction for examination 
purposes as indicated is proper. 



4. 



If Group I, claims 1-9 and 19-23, is elected, applicant to elect a single specie with 
claims directed to the elected specie. 

Group I of this application contains claims directed to the following patentably 
distinct species of the claimed invention. 

(I) Specie I Figure 1-34. 

(I) Specie II Figure 35. 



Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, no claim is generic. 

Applicant is advised that a reply to this requirement must include an identification 
of the species that is elected consonant with this requirement, and a listing of all claims 
readable thereon, including any claims subsequently added. An argument that a claim 
is allowable or that all claims are generic is considered nonresponsive unless 
accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 
of claims to additional species which are written in dependent form or otherwise include 
all the limitations of an allowed generic claim as provided by 37 CFR 1 . 141 . ,f claims 
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are added after the election, applicant m us. indicate which are readable upon the 
elected species. MPEP § 809.02(a). 

Should applicant traverse on the ground that the species are not patently 
distinct, applicant should submit evidence or identify such evidence now of record 
showing the species (o be obvious vahants or dearly adn« on the record that this is the 
case, in either instance, if the examiner rinds one of the inventions unpatentable over 
the prior art, the evidence or admission may be used in a rejection under 35 
U.S.C. 103(a) of the other invention. 



5. During a telephone conversation with Edward I. Jorgenson (34,194) on 
November 22, 2002, a provisional eleven was made with traverse to prosecute the 
invention of a circuit board, claim Claims 1 -9 and 1 9-23. Affirmation of this election 
must be made by applicant in replying to this Office action. Claiml 0-18 withdrawn from 
further consideration by the examiner, 37 CFR 1 . 142 ( b ), as being drawn to a non- 
elected invention. 



6. 



Applicant is reminded that upon the cancellation of claims to a non-elected 



invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currency named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .1 7(i). 
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Claim Rejections - 35 USC §112 



7. 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 

«- an d distinctly 
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Claim 9 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for faiiing tc particular^ poin , out and distinctly claim the subject matter which applicant 

regards as the invention. 



It is not clear what the applicant is claiming by -first and second laminates are 
free of layer to layer contact with a metallic support plate, .s metallic plate Calmed or 



not? 



Claim Rejections - 35 USC § 103 



9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for al, 
obviousness rejections set forth in this Office action: 

f™i",K 

0* prior art are such that the subject a ^1 m k JeC l matte ' SOU9h,to te Merited and 
invention was made to a penson E onS sSS ,h l**L^" ° bvious at lhe *» «» 
Patency s ha» „ te neBallved in" &SSXZZ!& mm 

1 0. Claims 1 -4, 6, 8 and 9 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable ever Takenouchi et al., US Patent No 5,744,758, hereafter Takenouchi 



Regarding Cairn 1 and 6, Takenouch, discloses a circuit board, comprising: 
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a first laminate made of a fusible dielectric material (first substrate 12, see figure 
1-2, column 5, line 60-65), 

a second laminate made of a fusible dielectric material bonded to the first 
laminate along respective inner face thereof (substrate 12 and 12a, see figure 1-2, 
column 6, line 1-20), 

a plurality of exposed first electrical contacts on an outer face of the first 
laminate; a plurality of exposed second electrical contacts on an outer face of the 
second laminate (circuit pattern 22, see figure 1-2, column 6, line 1-30); and 

a plurality of electrical conductors each running from a first contact to a second 
contact the conductors including elongated conductive lines extending along one of the 
first or second laminated and vias extending through the first and second laminates 
which have been filled with an electrically conductive filler (circuit pattern 22 and via 20 
filled with electro-conductive material, see figure 1-2, column 1-30). Takenouchi fail to 
disclose the first laminate directly connected to the second laminate. However, the 
substrate made with two or more than two layers are known in the art and the number of 
laminates may be decided based on the pad density and density of the traces for power, 
ground and signal, required for the specific requirement. Further, any inner circuit 
pattern can be used as ground or power planes depending upon the specific 
requirement. Therefore, it would have been obvious to one having ordinary skill in the 
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art at the time the invention was made to provide the circuit board of Takenouchi with 
the first laminate directly connected to the second laminate in order to have the circuit 
board with required connection points and the traces. 



Regarding claim 2, though Takenouchi does not explicitly disclose the laminates 
with reinforcing fibers, it is known in the art to use such reinforcement in order to have 
the required mechanical strength. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to provide the modified circuit 
board of Takenouchi with laminates impregnated with reinforcing fiber in order to 
improve the mechanical strength of the substrate. 



Regarding claim 3, Takenouchi further discloses contacts configured as die pad 
and solder bond pads, see figure 2. 



Regarding claim 4, Takenouchi discloses all the features of the claimed invention 
as shown above except the solder mask layer. However, such mask layer is known in 
the art for protecting the outer surfaces and also to avoid short circuit of the solder with 
the adjacent contacts. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to provide the modified circuit board of 
Takenouchi with the solder mask layers in order to avoid short circuit with the adjacent 
contacts. 
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Regarding claim 8, Takenouchi further discloses all the features of the claimed 
invention including the third laminates as applied to claim 1 and 6 above, see figure 1-2. 

Regarding claim 9, Takenouchi further discloses first and second laminates free 
of layer-to-layer contact with a metallic support plate (Takanouchi does not disclose 
any support plate). 



1 1 . Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the modified circuit board of Takenouchi et al., US Patent No. 5,744,758, hereafter 
Takenouchi, as applied to claims 1-4 above, and further in view of Gallagher et al, US 
Patent No. 5, 948,533, hereafter Gallagher. 



Regarding claim 5, Takenouchi discloses all the features of the claimed invention 
except the via filler consist of essentially of a transient liquid phase sintering conductive 
adhesive. However, use of such material for electrical connection is known in the art. 
Gallagher discloses such material for the apparent reason of reliable electrical 
interconnection. Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to provide the modified circuit board of 
Takenouchi with the via filler consisting essentially of transient liquid phase sintering 
material, apparently in order to have reliable electrical interconnection. Further, it has 
been held to be within the general skill of a worker in the art to select a known material 
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on the basis of its suitability for the intended use as a matter of obvious design choi 
In re Leshin, 125, USPQ 416. 



ce, 



Regarding claims 7, Takenouchi further discloses all the features of the claimed 
invention including power and ground connection as applied to claims 1 and 6 above. 



12. 



Claims 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
modified circuit board of Takenouchi etal., US Patent No. 5,744,758, hereafter 
Takenouchi, as applied to claims 1-4 above, and further in view of Huang et al., US 
Patent No. 6,359,341, hereafter Huang. 



Regarding claims 19-20, Takenouchi discloses all the features of the claimed 
invention except the heat sink having central opening bonded to the outer face of the 
first laminate. However providing such heat sink made of metal plate is known in the art 
for dissipating the heat from the system. Further, such plates also are used as shield or 
stiffener over and above dissipating the heat depending upon the specific requirements. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to provide the modified circuit board of Takenouchi with heat 
sink as taught by Huang in order to dissipate the heat from the system. 
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Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Akram et al., Kawakita et al., Schmidt et al., Enomoto, Echigo et 
al., Mizutani et al., Kinoshita et al., Hayashi, Kobayashi, Rokugawa et al., discloses 
assembly with circuit board similar to applicant's claimed invention. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ishwar (I. B.) Patel whose telephone number is (703) 
305 261 7. The examiner can normally be reached on M-F (6:30 - 4) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David L Talbott can be reached on (703) 305 9883. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 305 3431 
for regular communications and (703) 305 7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308 
0956. 



ibp 

December 1 , 2002 
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